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Obesity is an epidemic, says the World Health Organization.
The prevalence of adult obesity has exceeded 30% in the
United States, is over 20% in most of Europe (5-23% in men,
7-36% in women), and is 40-70% in the Gulf states and
Polynesian islands. Obesity is also present in low income
countries, and low socioeconomic groups are affected most. In
most countries the prevalence of obesity now exceeds 15%, the
figure used by WHO to define the critical threshold for
intervention in nutritional epidemics.

Obese people are at high risk of multiple health problems
and need full medical management. The numbers are so great
(and rising), however, that individual medical care becomes
impractical and prohibitively expensive. Currently, the cost of
obesity to a country’s health service is estimated at up to 9%,
and the overall social cost of the condition is seen as a major
hindrance to economic development. An even larger
proportion of the population is overweight, with increased
morbidity. Virtually all the costs (personal, health, and
economic) of obesity are met in adulthood and result from fat
that has accumulated in adulthood, but there is a likely
additional cost due to inactivity and overweight in childhood
that should also be considered.

Achieving energy balance
Obesity is a disorder of energy balance (“energy in” equals
“energy out”). Weight is steady when energy is balanced.
“Positive energy balance” is when the amount of energy
consumed as food and drink exceeds the energy used. UK
adults on average consume 20 kcal a day more than they
expend, leading to an average weight gain of 1 kg a year. Some
people who become obese eat 100 kcal a day more than they
expend so gain up to 5 kg a year. Any intervention that
changes positive energy balance will ultimately be effective in
preventing calorie accumulation, thus accumulation of body
fat.

The components amenable to intervention are physical
activity and overall energy consumption. The absolute level (in
kcal/day), at which energy balance occurs is mainly determined
by body weight, which affects both the basal metabolic rate and
the energy cost of activity. It can be changed by substantial
changes in physical activity but also, to a similar degree, by small
changes in weight. So some thin people may be active and eat a
lot to achieve energy balance, but overweight people have to eat
more than most thin people to avoid weight loss.

This purely mechanistic approach cannot be used for health
promotion without a fuller understanding of several elements:
the balance between individual and genetic predisposition to
weight gain; the psychological, social, cultural, and economic
and political components of our “obesogenic” environment;
and the nature of the “disease vectors” (high energy foods and
energy saving devices). Changes in diet and physical activity are
necessary for weight loss but do not guarantee it. To avoid
compensation (between changes in physical activity and
changes in appetite), effective interventions must tackle both
diet and physical activity, and in an integrated way.

Obesity is increasingly affecting
younger people, with warning signs
for the future from the increasing
prevalence of overweight in
childhood

There seems to be strong biological resistance to weight
loss once obesity is established. The long term solution
must now include effective prevention directed at the
whole population

Differences between individual and population based
approaches to obesity. Adapted from Swinburn et al (see
Further Reading box)

Individual based
approach

Population based
approach

Key measures Body weight, waist,
body mass index

Prevalence of overweight
and obesity, mean body
mass index, mean waist

Key aetiology question Why is this person
obese (or gaining
weight)?

Why does this
population have a high
(or rising) prevalence of
obesity?

Main aetiological
mechanisms

Genetic, metabolic,
hormonal,
behavioural

Environmental, cultural,
behavioural

Key management
question

What are the best
long term
strategies for
reducing the
person’s body fat?

What are the best long
term strategies for
reducing the
population’s mean body
fat/waist circumference?

Main management
actions

Patient education,
behavioural
modification,
drugs, surgery

Public education,
improving food, physical
activity environments,
policy, planning

Volume of information
on aetiology and
management

Vast Minimal

Driving forces for
research and action

Immediate and
powerful

Distant and weak

Potential for long term
benefit to individuals

Modest Modest

Potential for long-term
benefit to populations

Modest Significant

Sustainability Poor High
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A successful intervention for obesity prevention must
influence energy balance but must also be sustainable. Changes
in diet and physical activity need to be incorporated into new
behaviour patterns, as a need for constant reminders or rewards
will result in non-sustainability.

A permanent change in the environment is the best way to
ensure permanent changes. Actions should focus on (a)
enabling people to manage energy balance better in the current
environment; (b) modifying the vectors of obesity; and (c)
changing the current sociopolitical environment, which
currently rewards the manufacturers of products and processes
that contribute to obesity. Effective programmes for obesity
prevention probably encourage both healthy eating and
physical activity (rather than rely on separate strategies for
eating and activity).

Strategies that work
Less than 30% of all people in Western countries avoid
becoming overweight and maintain a body mass index of < 25
throughout their adult life. Among this group, many avoid
weight gain only by conscious efforts. Of the 75% of all people
who will become overweight, about half will become obese.
Thus probably about half of all adults are consciously avoiding
further weight gain and have a body mass index of < 30.
Precisely how they do this is uncertain because of systematic
errors in survey methods.

Participants in the US National Weight Control Registry
who have successfully lost an average of 30 kg and maintained
that loss report high levels of physical activity, equivalent to
about an hour a day of moderate intensity physical activity.
Successful “maintainers” also reduce dietary fat intake to a
lower level than in the general population.

A recent US telephone survey from the Colorado “On the
Move” initiative reports that, on average, individuals of normal
weight walk 600 more steps a day than overweight individuals
and 2400 more than obese individuals. People aged over
60—particularly widowers, those in low income families, and
obese individuals—are the main group who would benefit from
increased physical activity. Watching television for over three
hours a day is a major barrier to physical activity.

Technology Policy,
social change

Educational,
behavioural,
and medical
interventions

Host
(biological, behavioural,
physical adjustments)

Environments
(physical, economic,
policy, sociocultural)

Vectors
(high energy food and drink,
energy saving devices, and
televisions, computers, etc)

Epidemiological “triad” as it applies to obesity. Adapted from Swinburn et al
(see Further Reading box)

Strategies used by individuals to control weight problems
x Decrease dietary fat consumption
x Skip meals or don’t skip meals
x Decrease fizzy drinks or replace them with low sugar drinks
x Avoid sugary foods and processed high-fat meat products
x Increase low energy foods (such as fruits and vegetables)
x Choose natural foods if possible, but if buying manufactured or

packaged foods, buy those low in energy density
x Eat off small plates; avoid large portions (never “super size”)
x Never eat with fingers
x Only eat when sitting down
x Join a gym
x Use a gym
x Walk to the gym
x Walk more and don’t bother with the gym
x Get a pedometer and use it to monitor increased walking
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Colorado “On the Move” survey of walking. Data from Med Sci Sports Exerc
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Combining a low fat diet with exercise is particularly
valuable for preventing diabetes and hypertension and
is likely to be effective in preventing weight gain
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Prevalence of obesity in the adult Scottish population. These figures
combine all ages. Among older people, only a quarter to a third remain in
the desirable weight range. Data from Scottish health survey, 1998
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Interventions have included increasing physical activity;
reducing physical inactivity (usually reducing television
viewing); reducing total calories and energy density of foods or
dietary fats; and a combination of these strategies.

Systematic reviews by England’s Health Development
Agency (now incorporated into the National Institute for
Health and Clinical Excellence) and others have concluded that
exercise added to a diet programme improves weight loss.

A meta-analysis of studies on reducing dietary fats by using
normal food or food lower in fat concluded that people
spontaneously consumed about 270 kcal a day less when
following lower fat diets, effectively resetting energy balance at a
lower level, thereby avoiding about 15 kg of weight gain.

Measures successful in preventing weight regain after weight
loss are likely to apply in primary prevention. Increasing
physical activity is a key factor, along with reducing energy
intake. Long term prevention has not yet been demonstrated.

Small changes can prevent weight
gain
The weight gain and current obesity levels in the US population
have been shown to result from only a slight shift towards
positive energy balance. Thus most weight gain could be
prevented with small behavioural changes of this order, such as
increased walking, small decreases in dietary fat or sugar intake,
and smaller portion sizes. This approach is likely to be more
sustainable and effective in preventing weight gain than
advocating unnecessary larger changes.

Interventions in children
School based programmes seem promising. They can increase
physical activity, particularly in girls, and to a certain extent can
modify dietary intake. The effects on weight are not apparent,
possibly owing to the short duration of the interventions.
Changing the school environment to reduce consumption of
high energy food, such as fizzy drinks and foods high in fat and
sugar, may help. For example, reducing the consumption of
fizzy drinks for 12 months among 7-11 year olds can reduce the
prevalence of overweight and obesity by 7.5%. Serving lower fat
versions of some popular school lunch items reduces fat intake
without affecting attractiveness or palatability.

Preventive measures for the future
The World Health Organization’s Regional Office for Europe
considers obesity prevention to be one of its highest priorities. It
called for immediate, comprehensive action by governments
and others in society by arranging a ministerial conference on
counteracting obesity for November this year.

The organisation is advocating a range of actions that would
make it easier for people to adopt a healthy lifestyle. The aim is
to prevent further increase in obesity rates and to reduce rates
progressively in the next decade. Given the rising prevalence of
obesity, even attenuating the rise should be seen as a success. A
further problem for health planners is that obesity and its
secondary health costs are associated with more socially
deprived and minority population groups. Any measures based
on cognitive, educative interventions will tend to benefit more
educated and affluent people, thus accentuating the social
health gradient. Measures directed at changing the price,
availability, and nutritional characteristics of food may have a
positive effect across social groups.

Weighted overall (fixed effects)

Weighted overall (random effects)
60000 2000 4000-2000

Energy decrease difference (I-C), kJ

Meta-analysis of role of unrestricted low fat diets in body weight control:
differences in energy intake in studies lasting two to 12 months (change in
intervention (I) minus change in control (C)) with 95% confidence interval.
Adapted from Astrup et al (see Further Reading box)

Over 90% of the weight gain seen in US adults results
from a positive energy balance of <100 kcal a day

Childhood overweight and obesity
x Overweight and obesity are increasing in children of all ages, and

“obese” teenagers enter adult life already with a BMI > 25
x Although obese children do not often have immediate health

problems, and most obese adults were not obese as children, many
obese children become obese adults

x Efforts to prevent obesity in childhood and its progression into
adulthood are fuelled by a belief that it might be possible to
influence lifelong behavioural patterns

The World Health Organization has convened a
ministerial conference on “counteracting obesity” in
Istanbul, Turkey, in November this year, where a charter
on counteracting obesity will be signed

Core actions proposed by WHO
x Reducing commercial pressure on people (particularly children) to

consume high energy products
x Reducing fat, sugar, and salt in manufactured products
x Enabling easier and cheaper access to healthy food
x Introducing measures to improve food and increase physical

activity in schools and the workplace
x Promoting cycling and walking by better urban design and

transport policies
x Creating opportunities in local environments for people to be

more physically active in their leisure time
x Encouraging health services to provide advice on diet and physical

activity, and promote exclusive breast feeding
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WHO has advocated the involvement of the different
government sectors, as well as the private sector and civil
society. The European Union’s initiative the “Platform on Diet
and Physical Activity” has stimulated commitments from the
food industry and advertisers. The relevance and effectiveness
of these commitments is being evaluated. The US private sector
has sponsored initiatives such as “America on the Move,” which
is based on the “small changes” approach.

One scenario includes the reduction of existing obesity. On
average, adults now eat 500-600 kcal more than they did 30
years ago, of which 50 kcal a day represent continuing weight
gain and about 500 kcal a day maintain current levels of
overweight and obesity. If everyone were to eat 500-600 kcal a
day less than they currently do, then their weight would fall by
10-30 kg and current obesity levels would reduce to those of 30
years ago. This strategy, however, works for less than 30% of
people attending one-to-one obesity clinics and its success on a
large scale seems improbable.

The alternative scenario—a “small changes” strategy—is
more realistic. This strategy aims to increase physical activity
and reduce energy intake both by 100 kcal a day to prevent
further weight gain. It accepts that those already overweight and
obese will remain so. The next generation is thus the true target
for obesity prevention—lifestyle changes would be started in
childhood and sustained for life.

The photographs on the first page and this page are published with
permission from Gusto/SPL and David Zalubowski/AP/Empics
respectively.
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America on the Move uses the
principle that increasing the
daily number of steps walked
by 2000 above current levels
(using a pedometer), plus
choosing one way to cut out
100 kcal, can prevent weight
gain in most children and their
parents
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One hundred years ago

Christian Science

A Bill is now before the Nebraska State Legislature which
forbids the practice of Christian Science. The adherents of the
cult have, however, succeeded in delaying its passage until they
have had an opportunity of demonstrating their power to cure.
The test proposed is the restoration of the hearing of an
employeé of the State Senate by their methods. The fate of the
Bill apparently depends on the result of this experiment. In
another part of the United States a conspicuous failure of
Christian Science has led to an interesting deliverance by a
judicial authority. The Supreme Court of New Hampshire has
decided that persons who knowingly submit themselves to
treatment by “healers” must not expect to recover money
damages for any injurious consequences of their folly. The case
was one in which a healer endeavoured to dismiss the thought of
a recurrent attack of appendicitis. The patient was a woman who
had had an attack from which she recovered under medical
treatment. When a recurrence took place she engaged the

services of a “healer” to conjure away the delusion of disease by
sitting in front of her and making assertions while she read
Mother Eddy’s book. As she grew steadily worse, she finally
became alarmed, called in a doctor, was operated upon, and
recovered. She then tried to recover damages from the healer
who had not healed. The judge, however, declared that the dupe
was just as guilty as the duper; and that, if it was illegal for the
defendant to treat the plaintiff as he did, it was equally illegal for
her either knowingly to employ him to give her such treatment,
or to consent to be so treated. Clearly the judge is one who does
not suffer fools gladly, but we think his ruling a trifle hard on the
silly woman who brought the action. After all, folly is not a crime,
and it is surely the function of the law to protect fools and
weaklings from knaves and impostors. If folly is to be treated as a
legal offence, there will be plenty of work for the courts.

(BMJ 1905;i:432)
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